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Abstract 
Pandemic is an epidemic occurring over a very wide area affecting large number of people when new strains emerge 
for which people have very less resistance and there are no readymade vaccines available. Pandemic can spread in a 
short amount of time from person to person and especially, the care givers that the patients with flu interact are at 
higher risk of exposure. Virtual care, leveraging collaboration technologies can be extremely useful in such 
situations to maintain essential services for patients and communities but limit the risk to your staff that is providing 
services by enabling social distancing. Leveraging dependent information vectors, analytics can be used to open up 
local clinics that are closer to affected population and can be operated remotely by providers to provide care at the 
same time not exposing themselves to the direct contact with patients. We will look at some unique ways that virtual 
care methods such as Telehealth, m-health and remote care can be leveraged to efficiently reduce the risk. These 
include, but not limited to such as video analysis based pre-evaluation of patients, remotely controlled lockers for 
sample collection,  gesture and voice based non touch controls.  
 
© 2014 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the Program Chairs of FNC-2014. 
Keywords: Pandemic;Telehealth; Video; Virtual Care; healthcare; ICT; Cloud 
1. Understanding Pandemic  
Pandemic is an epidemic occurring over a very wide area affecting large number of people. This can happen when 
new strains emerge for which people have very less resistance and there are no readymade vaccines available and 
hence the disease spreads while preventive and medical care is developed to overcome the situation.  
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      The cost of just a seasonal flu is significant; the cost of pandemic can only be extrapolated. According to 
flu.gov1, each flu season, nearly 111 million workdays are lost due to the flu, amounting to approximately $7 billion 
per year in sick days and lost productivity. A pandemic could cause not just the financial cost of lost productivity, 
but also result in wide spread loss of life if not managed well. While predicting the exact time for the next pandemic 
is impossible, preparing for one is an absolute must for businesses and communities to ensure the health of 
employees and citizens. WHO 2 and CDC lead the effort in providing recommendations and checklist for pandemic 
preparedness.  
1.1. Pandemic Preparedness Strategies 
       While there are many parts to the strategies for preventing the spread of the disease and maintaining business 
continuity during a pandemic, one of the most important strategy is the Isolation and Quarantine Strategy. 
The WHO checklist for influence pandemic preparedness planning, calls out for social distancing and quarantine, 
travel restrictions and at the same time stresses on maintaining essential services. This can be a challenge with 
conventional approaches of operations of in person services as your employees will be exposed to higher risk of 
getting the disease. 
   
Virtual care, leveraging collaboration technologies can be extremely useful in such situations to maintain essential 
services for patients and communities but limit the risk to your staff that is providing services by enabling social 
distancing.  
1.2. Understanding Exposure and Occupational Risk of Healthcare care givers 
     As the news of the pandemic outbreaks occurs, and as patients start seeing flu like symptoms, it’s natural for 
patients to show up in hospitals and urgent care centres. The care givers that the patients with flu interact are at 
higher risk of exposure. The US occupational safety and health administration (OSHA) has classified healthcare 
workplaces to be at very high or high exposure risk 3 for pandemic influenza. For example, a personal that is 
collecting specimens from pandemic patients is at a very high risk of exposure.  
 
     According to CDC guidance 4, People with flu can spread it to others up to about 6 feet away through droplets 
made when people with flu cough, sneeze or talk. So proximity and in person interactions must be managed 
carefully while services are provided.  
 
     If we were to track the imaginary path of the flu virus (as a person with flu travels to various places in a hospital), 
every interaction he has with a staff in person is a potential touch point where he can spread flu. It could be the 
parking lot, the lobby where he might be passing through healthy visitors, care givers or other patients, the staff at 
the registration/check-in desk, the nurse or the doctor in the examination room, the staff in the lab, the checkout 
desk, and list goes on. 
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Fig. 1. Standard Process for Hospital Visit 
2. Virtual Care as Tool Kit for reducing the Risk of Exposure 
     Virtual Care technologies can provide a mechanism for providers to provide care without being in the same 
location. While convenience is a key benefit, in the pandemic scenario, the most valued benefit is avoiding direct 
exposure to patients with the virus. While it has many advantages, in this work we will focus on few key areas 
where a combination of virtual care, m-health analytics and machine to machine (M2M) technologies provide a 
combined value proposition. We will focus on two approaches, namely Pre-screening and providing care at origin 
and Full service Proximity Care centre with far end controlled care: 
2.1. Prescreening and Providing Care at origin 
As patients start to see symptoms, the ability to interact with their care teams from their home using video 
solutions, enables early and convenient care. The care team is also able to educate the patients on driving their 
wellness during the pandemic using relevant information. The goal of this is to enable early elimination by 
prescreening. When a patient calls for scheduling an appointment, they can be prescreened. A video enabled 
prescreening workflow can be used to identify healthy patients and sick patients. This can help avoid healthy 
patients from coming to the hospital and at the same time provide special care to sick patients. Video analytics can 
further analyze the patient’s visual cues and can generate guidance to the providers. The combination of healthcare 
provider’s evaluation and intelligent analysis can help identify risks early in the cycle using an efficient care model, 
yet providing convenience to the patients. 
2.2. Full service Proximity Centers with Far end controlled, Assisted Exams  
When a clear evaluation is not possible at the source of origin, patients will have to travel to a hospital. While 
social distancing is not completely possible in this case, distribution method is leveraged where local proximity 
centers are established where the patients can go and get care. This can help limit exposure to a larger population. 
The remote clinic connects with the providers at the main hospital using video and TeleHealth workflow. In order to 
best service the population, the location of where these centers are setup are very important. Our approach proposes 
the use of analytics to figure out the best locations by leveraging key indicator factors such as call center call in, 
search patterns, social apps, etc. Based on this, dynamic provisioning models are used to configure and initiate care 
center activity.  
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  Figure 2 Proposed processes for Clinic setup and Orchestration 
Once the Proximity Clinic is setup, as a patient comes into the hospital, an automated, non-touch voice and video 
enabled kiosk can be used to interact with the registration staff remotely to perform tasks such as check-ins, 
payments and verifications. 
 
Leveraging collaboration technologies such as video, remote camera control, application sharing and annotations, 
the nurse or doctor in a remote location can guide the patient to perform various procedures using step by step 
instructions and provide tele-consultations 
 
In some cases, such as sample collection, it requires a staff to go inside the room to collect the sample. In order to 
avoid direct exposure, one of the approaches could be enabling the workflow with Time separation. Based on the 
guidance of the staff appearing on video, the patient performs the sample collection such as throat swap, labels the 
sample and drops it in a container which can be collected by the staff at a later time. 
 
In this work, we propose an apparatus that is able to support remote evaluation, sample collection and processing 
and medication dispenser. The TeleHealth console is a non-touch console that can be operated by gesture and voice 
control. The provider on the far end has complete control of the session and can initiate far end camera control 
leveraging features such as pan, tilt and zoom. 
 
Once the pre-evaluation is completed and sample based test is required, the apparatus provides a locker where the 
sample swab can be placed. The doors of the locker are automatically opened by remote control from the provider 
end. This uses machine to machine communication models to control the sensors in the locker. The provider, care 
team member is able to view the swab collection procedure performed by the patient to ensure the accuracy. Once 
the swab is placed, the doors are automatically closed and the swab test is performed. 
 
Intelligent medical decision making systems 5 have been used in multiple areas and can be leveraged in situations 
such as pandemic to not only enable early diagnosis, but also to leverage automated learning systems to augment the 
resource crunch during a pandemic. 
 
Based on the test, medication can be dispensed in similar methods through remote control. The entire process is 
synched up in the electronic medical record of the patient to enable follow-up and continuity of care. A healthcare 
kiosk 6 approach provides a self-contained model can enable quick turn up and accelerate care. 
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Figure 3 Proposed Apparatus functional block  
 
Smart apps that identify location of the patients and pushes check out workflow can enable seamless self-
services. Check-out staff can interact with patients on their smart phone using video to provide additional help. 
 
In all these above process transformation models, virtual care enables not only business continuity and reduces 
the risk of exposure for the staff and patients during a pandemic, it also provides enhanced patient experience and 
improved process efficiencies.  
3. Enabling Agility through Cloud Based Virtual Care 
When it comes to preparing for a pandemic, there are many unknowns; however, three things are very difficult 
to precisely predict: 
• Timing: When will the next Pandemic happen?  
• Impact: Who will be affected and how much disruption can happen? 
• Geographical spread: Where will the outbreak happen and spread? 
While cloud provides many advantages, let us look at some of the key benefits of cloud when it comes to preparing 
for a pandemic. They are: 
3.1. The Convenience of the Cloud 
     As we saw in the last part, navigating around the path of the virus can be achieved by using virtual care. Cloud 
based solutions provide the convenience of accessing services from anywhere, anytime, from any device without 
having to pre install. Patients can leverage SaaS based Virtual care solutions to interact with the care teams without 
leaving their home. New work flows can be pushed out quickly to enable Self-service and dynamic process changes. 
3.2. The Agility of the Cloud 
In the absence of a fixed scope, it is extremely important to scale as the need arises. The cloud provides the 
elasticity of scaling solutions based on the needs. Ability to deploy and provision services and configurations rapidly 
and dynamically using self-service models is going to be equally important during a pandemic 'break the glass' 
situation. The networks might need to be reconfigured to enable communication with other systems and hence 
requires a software enabled model for dynamic reconfiguration. 
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The standard layers of the cloud such as the SaaS, PaaS, IaaS can address the dynamic application, Platform and 
Infrastructure needs. In addition, newer specialization layers such as the iPaaS (Integration platform as a service) 
layer can come handy to enable integrations with other cloud based solutions and on premise enterprise solutions to 
enable an integrated system that can leverage information sharing and accelerate the efforts in containing the spread. 
It is also important to consider solutions in your strategy that is built on open platforms such as open stack to enable 
rapid delivery of cloud applications when a need arises. 
3.3. The Combined Power of the Cloud 
During a pandemic outbreak, it is critical to coordinate and collaborate between various entities to contain the 
spread and find the preventive care options as soon as possible. This requires an interconnected system that builds 
on the combined knowledge and assets that is available. An example of this is to leverage the power of 
crowdsourcing. Sass based solutions such as Google Flu trends 7 leverages the crowd’s search activity to estimate 
the flu activity. The mass communication and awareness programs leveraging cloud based solutions such as social 
networks can augment the virtual care based process enhancements. Connecting Information sources, research, care 
teams, coordinators, and patients dynamically enables collaboration and results in a faster route to containing the 
outbreak. 
4. Conclusion 
In Pandemic scenarios, it is hard to estimate anticipated needs and hence preparation models should include a 
flexible and innovative approach. The traditional healthcare models will risk healthcare workers and hence 
approached that enable social distancing is important to reduce the risk of exposure for healthcare staff. A 
TeleHealth model that can provide minimal capability for evaluation from anywhere is very helpful to perform 
prescreening and eliminate crowding at the hospitals. When more than such minimal capabilities are needed, an 
intermediate proximity care center model can be leveraged where an apparatus that provides non touch and remote 
control capabilities can be leveraged to collect the needed information during the evaluation process. Leveraging 
such techniques reduces exposure and contagion, increases efficiencies and convenience and enhances quality of 
care.   
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